Inquisitively yours, Theodore Thoughtful Valid Valley, USA

Editor's Response
Clinicians have always retained a quaint affection for case series, which attempt to codify knowledge through the vicarious lens of experience. Medical journals are replete with reports of patients accumulated over time, yet similar in some essential way, whose fates are meticulously dissected in search of new insights. More than 2500 years of history attest to the durability of this publishing genre, beginning with the Hippocratic shift from mysticism to facts, careful observation, and "evidence of the senses" as a basis for medicine. 2 Only in the mid-twentieth century did experimental studies, in the form of randomized controlled trials (RCTs), supplant systematic observation as the preferred basis for healthcare decisions. 3 Despite the uncontested standing of RCTs at the top of the evidence-based medicine hierarchy, otolaryngologists remain enamored with case series, which outnumber randomized trials by a healthy 4:1 margin in leading otolaryngology journals. 4 Clinicians yearning for the recognition and advancement linked to publishing in peer-review journals often find experience, the collection of facts, and the "evidence of the senses" needed for a case report eminently more attainable than the time, funding, and methodological insight needed to conduct an RCT.
Is there anything wrong with publishing a case series? Absolutely not, if the goals are clear and the limitations are acknowledged. Eager authors, however, especially resident physicians and junior faculty, often let enthusiasm trump logic when interpreting a few noteworthy cases. In the timeless words of Osler, ". . . we, the doctors, are so fallible, ever beset with the common and fatal facility of reaching conclusions from superficial observations, and constantly misled by the ease with which our minds fall into the ruts of one or two experiences." 5 Unfortunately, case series can be laden with ruts.
Before considering the inherent pitfalls of a case series, let us begin with the more constructive query from Dr. Thoughtful: what is the best way to report one? A preliminary question might be, when is it appropriate to codify experience in this manner as opposed to more substantive research designs? Some reasonable possibilities include assessing feasibility, sharing the technical details of a new intervention, reporting experience with rare or unusual conditions (extension of a case report), or seeking predictive factors associated with good (or bad) outcomes or with adverse events.
Case series, like all forms of observational research, are subject to many biases and distortions that can invalidate conclusions. Authors are cautioned to pay careful attention to the following factors that can impact interpretation: 6 during routine patient care may lead to ambiguity in selecting patients, reporting outcomes, and achieving adequate follow-up. Careful reporting (e.g., withdrawals, loss to follow-up) is helpful, but only planned data collection using an a priori research protocol can address this issue satisfactorily. 5. Effects of nonrandomization. A case series is subject to many dangers that can be prevented by randomization, namely selection bias when choosing an intervention, ascertainment bias in determining outcomes, and a potential imbalance of interfering variables (see above) in different management groups. 7 Be humble and cautious when interpreting results.
Even a passing glance at the above list clarifies why many clinicians are skeptical about case series as a basis for patient care. Small series, in particular, are prone to exaggerated claims of efficacy and safety. 8 For example, homeopathy was all the rage in the mid-nineteenth century after Samuel Hahnemann reported case after case of minute doses of drugs curing substantive disorders. Oliver Wendell Holmes, a professor and dean at Harvard Medical School, was so infuriated by this superficial linkage of cause and effect that he began his 1842 address to the "Boston Society for the Diffusion of Useful Knowledge" as follows:
When a physician attempts to convince a person, who has fallen into the Homeopathic delusion, of the emptiness of its pretensions, he is often answered by a statement of cases in which its practitioners are thought to have effected wonderful cures. The main object of the first of these Lectures is to show, by abundant facts, that such statements, made by persons unacquainted with the fluctuations of diseases and the fallacies of observation, are to be considered in general as of little or no value in establishing the truth of a medical doctrine or the utility of a method of practice . . . So long as the body is affected through the mind, no audacious device, even of the most manifestly dishonest character, can fail of producing occasional good to those who yield it an implicit, or even a partial faith. 9 Holmes' skepticism about homeopathy most likely stemmed from deficiencies in early reports of treatment success: cherry-picked patients (nonconsecutive samples), biased outcome assessment, sporadic and short-term followup, and failure to distinguish treatment effects (if any) from natural history and spontaneous resolution. Even today, outrageous claims supported by similar pseudoscience continue to appear in the lay press and some medical journals. As observed by the statistician Lincoln Moses, "Just as a series can advance correct understanding, so it can promote the pursuit of bad leads. Nearly every discarded, oncepopular therapy was probably supported by a series of favorable cases." 6 Perhaps the strongest advice I can give Dr. Thoughtful is that a case series cannot prove cause and effect. Events may occur because of, in spite of, or entirely unrelated to an intervention, and the most an observational study can do is suggest association or relationship, not causality, efficacy, or effectiveness. Yet even medical luminaries can be seduced by the "ruts" of experience alluded to by Osler. Consider these long-forgotten surgical procedures that were once vogue: nasal turbinectomy for dysmenorrhea (based on 93 cases), 10 internal mammary artery ligation for angina pectoris (82 cases), 11 or gastric freezing for duodenal ulcer (24 cases). 12 Yes, there are exceptions when a case series is so clear cut as to imply efficacy. Who could rationally demand RCTs to support claims regarding ether for anesthesia, insulin for severe diabetes, drainage of large abscesses, or tracheostomy for upper airway obstruction? These dramatic, slam-bang effects, however, are extremely rare, occurring perhaps once or twice annually. 6 Conversely, the course of most disorders is quite capricious, necessitating well-designed clinical trials to separate background noise from the true effects (if any) of the intervention under study. 13 One excellent use of a case series is to document harm, but caution is still warranted when cause and effect are not obvious. For example, a case series of tonsillectomy (if large enough) could document postoperative hemorrhage, but what about increased risk of Hodgkin's disease? 14 Initial claims were later disproved by controlled studies that adjusted for interfering factors. 15 Similarly, the panic induced when eight children developed autistic behavior after MMR (measles, mumps, and rubella) vaccination was dispelled 12 years later when the article was retracted for dishonest reporting: claims that the children were "consecutively referred" and investigations were "approved" by the local ethics committee were proven to be false. 16 Before concluding, a few words about terminology are in order. A case series should not be called a "retrospective review" because few are "retrospective" (backward looking) and none are "review" articles. Instead, if the series is based on patient care provided in the past, the most accurate terminology is "case series with chart review." In contrast, a series based on planned data collection for research would be a "case series with planned data collection." Whereas it is appropriate to review other published series in the discussion section, this should be a brief diversion to give the reader perspective, not an attempt to stuff a review article into the body of the report. Reviews are distinct submissions that require systematic protocols to reduce bias in identifying, analyzing, and combining study results.
Publishing a case series is often the shortest path to the "intoxicating pleasure of authorship" alluded to by Oliver Wendell Holmes. 9 A healthy dose of sobriety, however, is needed to channel the passions of biased experience into a cautiously worded manuscript worth publishing in a peerreviewed journal. I look forward to future submissions of consecutive cases that enlighten readers yet humbly acknowledge the limitations of this time-proven method for assessing outcomes. 
